We have examined the chromosomes of Hynobius takedai. The karyotype (2n=56) is characterized by the absence of a medium-sized telocentric pair and, in this respect, H. takedai resembles the forms from northeastern Japan (H, lichenatus from Iwate Pref., H, nigrescens, and northern populations of H, tokyoensis) but differs from southwestern forms (H, abei, H. nebulosus and southern population of H, tokyoensis). H. takedai is also distinct from all previously studied species in the presence of 6 meta-or submetacentric and 9 telocentric microchromosome pairs. Karyotypic relationships among forms of the lichenatus and nebulosus groups are discussed.
INTRODUCTION
The somatic chromosomes of salamanders of the Eurasian genus Hynobius have been the subject of recent intensive investigations, and karyotypes of all presently recognized Japanese species have been described. Gross karyological uniformity characterizes the genus, but some inter-and intraspecific karyotypic variation has been reported (Ikebe and Kohno 1979a; Seto and Matsui 1984) .
Hynobius takedai is a recently described species of the lichenatus group (Matsui and Miyazaki 1984) , from the Hokuriku District of central Japan. Since this species is the only known Japanese species of Hynobius whose karyotype has not been examined, we present a description of its karyotype in this paper. We also discuss the systematic significance of karyological variation among species of pond breeding Japanese Hynobius, belonging to the lichenatus and nebulosus species groups (Sato 1943 ).
MATERIALS AND METHODS
A single female Hynobius takedai from Akakurayama, Tatsuruhama-machi, Ishikawa Rref. was -used (voucher specimen = Matsui's collection, MC 6840, in the Biological Laboratory, Kyoto University).
Since no karyotypic polymorphism has been reported within a population of salamanders of the genus Hynobius (Ikebe and Kohno,1979a, b; Seto et at., 1983; Seto and Matsui,1984) , we consider that an observation of even a single individual of H. takedai could represent karyotypic characteristics of this species, at least, of the population from Ishikawa Prefecture.
Chromosomes were studied on squashed preparation of intestinal epithelia as described by Kezer and Sessions (1979) , using a 24 hour incubation period at 14°C after an intraperitoneal injection of colchicine solution (0.2 mg/g BW). Conventional Giemsa stain was applied and 20 well-spread metaphase plates were examined. In the following description, nomenclature follows the modification of Levan et at. (1964) suggested by Green et at. (1980) .
RESULTS
The diploid chromosome number of the female H. takedai was 2n=56. The 28 homologous pairs could be divided into 4 groups by the size and shape of each pair (Fig. 1) . The first group contained large-sized chromosomes (Nos. 1-9). Pair 4 was subtelocentric and Nos. 6, 7, and 8 were submetacentric, whereas the remaining 5 pairs were metacentric.
Pairs 10-13 composed the second group of medium-sized chromosomes of nearly equal size. These included 1 metacentric and 3 subtelocentric pairs of chromosomes. The remaining two groups, usually called microchromosomes, included small-sized pairs; 6 pairs of the third group (Nos. 14-19) were meta-or submetacentric, and 9 of the fourth group (Nos. 20-28) telocentric.
DISCUSSION
The diploid number, 2n = 56, found in H, takedai is the commonest chromo- some number among hynobiid salamanders. (Morescalchi et al. 1979; Ikebe and Kohno 1979a, b; Seto et a1.1983; Seto and Matsui 1984) . So far as conventionally Giemsa stained chromosomes are concerned, most Japanese species of Hynobius have superficially identical karyotypes, and therefore species that show even minor karyotypic variations are worth comparison and discussion.
The karyotype of H, takedai is characterized by the absence of a uniarmed pair in the medium-sized group, and, in this respect, is similar to those reported for H. lichenatus from Iwate Pref., H. nigrescens, and northern populations of H. tokyoensis (from Chiba and Saitama Prefectures) (Ikebe and Kohno 1979a, b) . The former two species are members of the lichenatus group and are regarded as close relatives of H. takedai, whereas H. tokyoensis is a member of the nebulosus group. On the other hand, the karyotype of H. takedai, as well as that of H. lichenatus from Iwate Pref., H. nigrescens, and northern populations of H. tokyoensis, differed from H, abei, another member of the lichenatus group, since the latter species has a uniarmed medium-sized pair (Seto and Matsui 1984) . In this regard, H. takedai also differed from H. nebulosus and a southern population (from Aichi Pref.) of H. tokyoensis (Ikebe and Kohno 1979a; Seto et al. ,1983) .
From the previously published information and the present data (Table 1) , it is apparent that karyotypic differentiation in the above six species of Hyno- Table 1 . Intra-and interspecific karyotypic variation in the nebulosus and lichenatus groups of Japanese Hynobius.
bius involves primarily the presence or absence of a medium-sized uniarmed chromosome, as well as the number of microchromosomes that are telocentric. The former characteristic, in particular, is stable and shows no polymorphism within a population of Hynobius species hitherto examined. Based on these criteria, we discern two main groups of karyologically similar species; 1) H. abei, H. nebulosus, and southern population of H. tokyoensis are characterized by the presence of a single pair of medium-sized uniarmed chromosomes. These are further divided into 2 subgroups; H. abei and H. nebulosus from Shimane have 10 pairs of telocentric microchromosomes; populations of H. nebulosus from Hiroshima and Mie, and a southern population of H. tokyoensis have only 8 pairs of telocentric microchromosomes.
2) H. lichenatus from Iwate Pref., H. nigrescens, northern populations of H. tokyoensis, and H. takedai are characterized by the absence of a medium-sized uniarmed chromosome. Members of this group (except for H. takedai) have 8 pairs of telocentric microchromosomes; H. takedai is distinguished from other members of the group (and from group I) by having 9 pairs of telocentric microchromosomes. Even if the relatively minor differences in the morphology of the microchromosomes are ignored, the presence or absence of a medium-sized uniarmed pair crisply separates these species into two groups. These groups are only partly coincident with previous classifications based on morphology and certain physiological characteristics. Thus, northern populations of H. tokyoensis, previously thought to be a member of the nebulosus group, shows karyological affinity to members of the lichenatus group. Likewise, H. abei, previously thought to be a member of the lichenatus group, is karyologically most similar to members of the nebulosus group. Additional information from chromosome banding studies and on the geographic variation in karyotypes within and between Japanese species of Hynobius is required to resolve these problems.
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